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(57) ABSTRACT

A cutting tool has a cutting insert releasably retained i an
insert pocket. The msert pocket includes a supporting portion
having support surfaces and a clamping portion including a
socket having a socket wall, the socket extending rearwardly
from the supporting portion. The cutting insert has a cutting
portion with front abutment surfaces and an elongated locat-
ing portion extending rearwardly from the cutting portion.
The cutting insert 1s retained in the isert pocket with the front
abutment surfaces abutting the support surfaces and with the
locating portion located 1n the socket with abutment surfaces
of the locating portion in abutment with the socket wall.

22 Claims, 5 Drawing Sheets
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CUTTING TOOL AND CUTTING INSERT
THEREFOR

FIELD OF THE INVENTION

This invention relates to a cutting insert and to a cutting tool
particularly, but not exclusively, for grooving, turning, part-
ing, and face grooving.

BACKGROUND OF THE INVENTION

A typical prior art face grooving tool 1s shown, for
example, 1n FIG. 2 of U.S. Pat. No. 5,709,508, 1n which a
cutting insert 1s retained 1n a slot formed between an upper
clamping jaw and a curved lower base jaw. The slot 1s open on
cach side of the cutting insert which not only weakens the
structure of the cutting tool 1n the region of the slot and but
also means that there 1s no natural retention of the cutting
insert 1n the lateral direction leading to lateral instability of
the cutting insert during metal cutting operations. Clearly,
this 1s a problem not only with face grooving tools but also
with non-face grooving tools. In order to stabilize the cutting
insert against lateral forces, the jaws of the tool and the upper
and lower surfaces of the cutting insert can be provided with
convex-concave mating surfaces in the clamping region of the
cutting insert as seen in FI1G. 2 o U.S. Pat. No. 5,709,308, and
shown more explicitly, for example, in FIGS. 3A and 3B of
U.S. Pat. No. 6,234,727,

However, a disadvantage ol convex-concave mating sur-
faces 1n the clamping region, when they are applied to both
the upper and lower surfaces of the clamping portion of an
insert 1s that 1t restricts the minimum size of the cutting 1nsert
thereby restricting the minimum groove diameter size that
can be achieved.

SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention,
there 1s provided a cutting insert having a longitudinal plane
of symmetry and comprising a cutting portion and an elon-
gated locating portion extending rearwardly from the cutting
portion, the locating portion having a dividing plane perpen-
dicular to the longitudinal plane of symmetry.

The cutting portion has a rake surface, an opposing base
surface and a peripheral side surface extending therebetween,
the peripheral side surface meeting the rake surface at an edge
at least a portion of which forms a cutting edge. The base
surface has a front abutment member having two front abut-
ment surfaces located symmetrically on either side of and
inclined with respect to the longitudinal plane of symmetry.

The locating portion 1s provided with protruding rear and
intermediate abutment members and has a longitudinal axis
formed at the intersection of the dividing plane and the lon-
gitudinal plane of symmetry. The rear abutment member 1s
distal the cutting portion and the intermediate abutment mem-

ber 1s located closer to the cutting portion than the rear abut-
ment member. The rear abutment member has two rear abut-
ment surfaces located symmetrically on either side of the
longitudinal plane of symmetry and the mtermediate abut-
ment member has two imntermediate abutment surfaces located
symmetrically on either side of the longitudinal plane of
symmetry.

The front and rear abutment members are located on one
side of the dividing plane and the intermediate abutment
member 15 located on the other side of the dividing plane.
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In accordance with some embodiments, the rear and inter-
mediate abutment surfaces are located on a common curved
surtace.

In accordance with some embodiments, the common
curved surface 1s an oblique conical surface.

In accordance with some embodiments, the common
curved surface 1s a cylindrical surface.

In accordance with some embodiments, the front abutment
surfaces are planar and form an abutment angle of less than
180° therebetween.

In accordance with some embodiments, the front abutment
surfaces are planar and form an abutment angle of greater
than 180° therebetween.

In accordance with another aspect of the present invention,
there 1s also provided a cutting tool comprising an insert
holder 1n which a cutting 1nsert as described above 1s remov-
ably retained 1n an insert pocket, the isert pocket comprising
supporting portion and a clamping portion, the supporting
portion having a support member comprising support sur-
faces and the clamping portion comprising a socket extending
rearwardly from the supporting portion, the socket having a
socket wall. The cutting 1nsert 1s retained 1n the 1nsert pocket
with the front abutment surfaces abutting the support surfaces
and with the locating portion located 1n the socket with the
rear and intermediate abutment surfaces abutting the socket
wall.

In accordance with some embodiments, the rear and inter-
mediate abutment surfaces are located on a common curved
surface and the socket wall generally matches 1n shape the
common curved surface.

In accordance with some embodiments, the common
curved surface 1s an oblique conical surface.

In accordance with some embodiments, the common
curved surface 1s a cylindrical surface.

In accordance with some embodiments, the front abutment
member has a shape that 1s complementary to the shape of the
support member.

In accordance with some embodiments, the front abutment
surfaces are planar and form an abutment angle therebetween
and the support surfaces form an angle therebetween that 1s
complementary to the abutment angle.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention and to
show how the same may be carried out 1n practice, reference
will now be made to the accompanying drawings, 1n which:

FIG. 1 1s a front perspective view of a cutting section of a
cutting tool in accordance with embodiments of the present
invention;

FIG. 2 1s an exploded view of a front perspective view of a
section portion of a cutting tool 1 accordance with embodi-
ments of the present invention;

FIG. 3 1s a front perspective view of a cutting insert in
accordance with embodiments of the present invention;

FIG. 4 1s a rear perspective view ol a cutting insert in
accordance with embodiments of the present invention;

FIG. 5 1s a bottom view of a cutting insert 1n accordance
with embodiments of the present invention;

FIG. 6 1s a top view of a cutting insert 1n accordance with
embodiments of the present invention;

FIG. 7 1s a front view of a cutting insert in accordance with
embodiments of the present invention;

FIG. 8 15 a side view of a cutting insert 1n accordance with
embodiments of the present invention;
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FIG. 9 1s an exploded view of a side view of a cutting
section of a cutting tool in accordance with embodiments of

the present invention; and
FI1G. 10 1s a side view of a cutting section of a cutting tool
in accordance with embodiments of the present invention.

DETAILED DESCRIPTION OF THE

INVENTION

Attention 1s first drawn to FIGS. 1 and 2 showing a cutting
section 10 of a cutting tool 12 1n accordance with embodi-
ments of the invention. The cutting tool 12 includes an insert
holder 14 and a cutting insert 16 with the cutting insert 16
secured 1n an 1nsert pocket 18 of the insert holder 14 i FIG.
1 and with the cutting msert 16 removed from the insert
pocket 18 1n FIG. 2.

The cutting insert 16 1s shown 1n detail in FIGS. 3 to 8. The
cutting 1nsert 16 has a cutting portion 20 at a forward end 22
of the cutting msert 16 and an elongated locating portion 24
extending rearwardly from the cutting portion 20. The cutting
insert 16 1s preferably, but not necessarily, made of cemented
carbide such as, for example, tungsten carbide. The cutting
isert 16 may be made by a pressing, or injection molding,
and sintering process. The cutting insert 16 may also be
ground. The elongated locating portion 24 has a longitudinal
axis L defined at the intersection of two planes, a longitudinal
plane of symmetry P1 of the cutting mnsert 16 and a dividing,
plane P2 of the locating portion 24. These planes will be
described in greater detail herein below with respect to certain
features of the cutting isert 16.

The cutting portion 20 has a rake surface 26 a base surface
28 and a peripheral side surface 30 extending therebetween.
In accordance with some embodiments, the peripheral side
surface 30 includes a front surface 32, an opposing rear sur-
face 34 and two opposing side surfaces 36 extending between
the front and rear surfaces 32, 34. The locating portion 24
extends rearwardly from the rear surface 34, or equivalently,
the locating portion 24 extends rearwardly from the cutting,
portion 20. The peripheral side surface 30 meets the rake
surface 26 at an edge 38 at least a portion of which forms a
cutting edge 40. In some embodiments, the front surface 32
meets the rake surface 26 at a front cutting edge 42. In accor-
dance with some embodiments, the side surfaces 36 and the
rake surface 26 may meet at side cutting edges 44.

The cutting portion 20 has a front abutment member 46
associated with the base surface 28. The front abutment mem-
ber 46 has two front abutment surfaces 48 located symmetri-
cally on etther side of and inclined with respect to the longi-
tudinal plane of symmetry P1. In accordance with some
embodiments, the front abutment surfaces 48 may be planar
and may form an abutment angle . of less than 180° therebe-
tween. In accordance with other embodiments, the front abut-
ment surfaces 48 may be planar and may form an abutment
angle . of greater than 180° therebetween.

The locating portion 24 has a rear abutment member 50
distal the cutting portion 20 having two rear abutment sur-
faces 52 located symmetrically on either side of the longitu-
dinal plane of symmetry P1. The locating portion 24 also has
an intermediate abutment member 54 located closer to the
cutting portion 20 than the rear abutment member 50. The
intermediate abutment member 54 has two imntermediate abut-
ment surfaces 56 located symmetrically on either side of the
longitudinal plane of symmetry P1.

The front and rear abutment members 46, 50 are located on
one side of the dividing plane P2 and the intermediate abut-
ment member 54 1s located on the other side of the dividing,
plane P2. In accordance with some embodiments, the rake
surface 26 and the intermediate abutment member 34 are
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located on the same side of the dividing plane P2. Thus, as
seen 1n FIGS. 5 and 6, the rake surface 26 and the intermediate
abutment member 54 are visible in a top view of the nsert,
while the front and rear abutment members 46, 50 are visible
in a bottom view of the msert. The rear and intermediate
abutment members 30, 54 protrude from the locating portion
24, so that their respective abutment surfaces, the rear and
intermediate abutment surfaces 52, 56 are raised with respect
to the rest of the surface of the locating portion 24.

The rear and intermediate abutment surfaces 32, 56 may be
curved. In accordance with some embodiments the rear and
intermediate abutment surfaces 52, 56 are located on a com-
mon curved surface. The common curved surface may be a
conical surface. In accordance with some embodiments the
locating portion 24 may extend rearwardly and downwardly
from the cutting portion 20 so that, 1n a side view of the insert,
the longitudinal axis L of the locating portion 24 forms an
acute angle p with a plane P3 perpendicular to the longitudi-
nal plane of symmetry and generally lying in the rake surface
26. In accordance with some embodiments, the conical sur-
face may be an oblique conical surface. In accordance with
some embodiments, the common curved surface may be a
cylindrical surface.

Attention 1s now reverted to FIG. 2 and 1n addition atten-
tion 1s drawn to FIGS. 9 and 10. The insert pocket 18 has a
forward supporting portion 538 and a rear clamping portion 60.
The supporting portion 58 1s located 1n a recess 62 formed at
a corner of the msert holder 14 between a holder front surface
64 and a holder top surface 66. The supporting portion 38 has
a support member 68. The clamping portion 60 includes a
socket 70 having a socket wall 72 that opens out to the recess
62 at a socket aperture 74. The socket 70 extends rearwardly
from the supporting portion 58. The socket wall 72 1s shaped
to Irictionally engage the rear and intermediate abutment
surfaces 32, 56 of the locating portion 24. Since the rear and
intermediate abutment members 30, 54 protrude from the
locating portion 24, only their respective abutment surfaces,
the rear and intermediate abutment surfaces 52, 56 engage the
socket wall 72. In accordance with some embodiments, the
socket wall 72 may be conical 1n shape, or may be oblique
conical in shape. In accordance with some embodiments, the
socket wall 72 may be cylindrical 1in shape. The socket aper-
ture 74 1s surrounded, at least partially, by a generally forward
facing aperture wall 76 adjacent the support member 68. The
clamping portion 60 extends rearwardly from the socket aper-
ture 74. The support member 68 has two support surfaces 78
forming an angle between them that 1s complementary to the
abutment angle o so that the support surfaces 78 and the front
abutment surfaces 48 can fittingly engage each other. The
front abutment member 48 has a concave V-shaped form
whereas the support member 68 has a complementary convex
V-shaped form.

The cutting insert 16 1s secured to the mnsert pocket 18 with
an 1terterence fit by placing the locating portion 24 in the
socket 70, with the front abutment and support members 46,
68 aligned, and forcing the locating portion 24 1nto the socket
70 until the rear and intermediate abutment surfaces 52, 56
abut and Irictionally engage the socket wall 72 and the front
abutment surfaces 48 abut the support surfaces 78. Forming
the front abutment and support members 46, 68 with comple-
mentary V-shaped forms provides lateral stabilization of the
cutting insert 16 and precise location of the edge 38 in general
and the cutting edge 40 in particular. The cutting edge 40 may
include the front cutting edge 42 and or the side cutting edge
42. However, 1n contrast with the prior art, the locating por-
tion 24 of the cutting mnsert 16 1s located in the clamping
portion’s socket 70, which 1s closed on the sides giving rise to
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a stronger structure than prior art clamping portions. Thus, 1n
some embodiments, at least a portion of the locating portion
24 15 circumierentially surrounded by the socket wall 70.

The cutting insert 16 may be removed from the insert
pocket 18 by introducing a suitable implement between the
aperture wall 76 and the rear surface 34 of the cutting portion
20 and by prying the locating portion 24 out of the socket 70.
In accordance with some embodiments, the insert holder 14 1s
provided with a removal-access aperture 80 adjacent a rear
end 82 ofthe locating portion 24, enabling an insert-removing
device access to the rear end 82 of the locating portion 24 1n
order to apply a force to the rear end 82 of the locating portion
24 to force the locating portion 24 out of the socket 70.

It will be appreciated that the provision of three abutment
members, the rear and intermediate abutment members 50, 54
on the locating portion 24 and the front abutment member 46
on the cutting portion 20 facilitates on the one hand the
precise location of the edge 38 1n general and the cutting edge
40 1n particular, due to the front abutment surfaces 48 abutting
the support surfaces 78, and on the other hand the secure and
rigid clamping of the cutting insert 16 1n the insert pocket 18
due to the frictional engagement of the rear and intermediate
abutment surfaces 52, 56 by the socket wall 72 of the socket
70, without having open side walls 1n the vicinity of the
locating portion 20. It will further be appreciated that if the
locating portion 24 was not provided with protruding abut-
ment members (the rear and intermediate abutment members
50, 54) but was a single smooth surface, 1t would be difficult,
if not impossible for the locating portion 24 to frictionally
engage the socket wall 72 whilst at the same time ensuring
that the front abutment surfaces 48 will abut the support
surfaces 78, since the system would be over constrained.

Although the present invention has been described to a
certain degree of particularity, it should be understood that
various alterations and modifications can be made without
departing from the spirit or scope of the invention as herein-
alter claimed.

What 1s claimed 1s:

1. A cutting isert (16) having a longitudinal plane of
symmetry (P1) and comprising a cutting portion (20) and an
clongated locating portion (24) extending rearwardly from
the cutting portion (20), the locating portion (24) having a
dividing plane (P2) perpendicular to the longitudinal plane of
symmetry (P1);

the cutting portion (20) having a rake surface (26), an

opposing base surface (28) and a peripheral side surface
(30) extending therebetween, the peripheral side surface
(30) meeting the rake surface (26) at an edge (38) at least
a portion of which forms a cutting edge (40), the base
surface (28) has a front abutment member (46) having
two Iront abutment surfaces (48) located symmetrically
on either side of and inclined with respect to the longi-
tudinal plane of symmetry (P1),

the locating portion (24) being provided with protruding

rear and intermediate abutment members (50, 54) and
having a longitudinal axis (L) formed at the intersection
of the dividing plane (P2) and the longitudinal plane of
symmetry (P1), the rear abutment member (50) being
distal the cutting portion (20) and the intermediate abut-
ment member (54) being located closer to the cutting
portion (20) than the rear abutment member (30), the
rear abutment member (50) having two rear abutment
surfaces (52) located symmetrically on either side of the
longitudinal plane of symmetry (P1) and the intermedi-
ate abutment member having two intermediate abutment
surfaces (56) located symmetrically on either side of the
longitudinal plane of symmetry (P1), wherein:
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the front and rear abutment members (46, 50) are located
on one side of the dividing plane (P2) and the interme-
diate abutment member (54) 1s located on the other side
of the dividing plane (P2).

2. The cutting insert (16) according to claim 1, wherein the
rear and intermediate abutment surfaces (52, 56) are located
on a common curved surface.

3. The cutting insert (16) according to claim 2, wherein the
common curved surface 1s an oblique conical surface.

4. The cutting insert (16) according to claim 2, wherein the
common curved surface 1s a cylindrical surface.

5. The cutting 1nsert (16) according to claim 1, wherein the
front abutment surfaces (48) are planar and form an abutment
angle (o) of less than 180° therebetween.

6. The cutting insert (16) according to claim 1, wherein the
front abutment surfaces (48) are planar and form an abutment
angle (a) of greater than 180° therebetween.

7. The cutting 1nsert (16) according to claim 1, wherein:

the rake surface (26) and the intermediate abutment mem-

ber (54) are visible 1n a top view of the insert; and
the front and rear abutment members (46, 30) are visible 1n
a bottom view of the insert.

8. A cutting tool comprising:

an insert holder (14) having an insert pocket (18), the imnsert
pocket (18) comprising a supporting portion (38) and a
clamping portion (60), the supporting portion (38) hav-
ing a support member (68) comprising support surfaces
(78) and the clamping portion (60) comprising a socket
(70) extending rearwardly from the supporting portion
(58), the socket (70) having a socket wall (72); and

a cutting insert (16) removably retained 1n the insert pocket
(18); wherein:

the cutting 1nsert 1s 1n accordance with claim 1;

the front abutment surfaces (48) abut the support surfaces
(78); and

the locating portion (24) 1s located 1n the socket (70) with
the rear and intermediate abutment surfaces (352, 56)
abutting the socket wall (72).

9. The cutting tool according to claim 8, wherein the rear
and mtermediate abutment surfaces (52, 56) are located on a
common curved surface and the socket wall (72) generally
matches 1n shape the common curved surface.

10. The cutting tool according to claim 9, wherein the
common curved surface 1s an oblique conical surface.

11. The cutting tool according to claim 9, wherein the
common curved surface 1s a cylindrical surface.

12. The cutting tool according to claim 8, wherein the front
abutment member (46) has a shape that 1s complementary to
the shape of the support member (68).

13. The cutting tool according to claim 8, wherein the front
abutment surfaces (48) are planar and form an abutment angle
(o) therebetween and the support surfaces (78) form an angle
therebetween that 1s complementary to the abutment angle
(o).

14. The cutting tool according to claim 8, wherein:

at least a portion of the locating portion (24) 1s circumier-

entially surrounded by the socket wall (70).

15. The cutting tool according to claim 8, wherein:

the rake surface (26) and the intermediate abutment mem-

ber (54) are visible 1n a top view of the insert; and

the front and rear abutment members (46, 30) are visible 1n

a bottom view of the isert.

16. A cutting mnsert (16) having a longitudinal plane of
symmetry (P1) and comprising:

a cutting portion (20) having a rake surface (26), an oppos-

ing base surface (28) and a peripheral side surface (30)
extending therebetween, the peripheral side surface (30)



US 8,376,664 B2

7

meeting the rake surface (26) at an edge (38) at least a
portion of which forms a cutting edge (40), the base
surface (28) having a front abutment member (46) hav-
ing two front abutment surfaces (48) located symmetri-
cally on either side of and inclined with respect to the

longitudinal plane of symmetry (P1); and

an elongated locating portion (24) extending rearwardly
from the cutting portion (20) and having a longitudinal
axis (L), the locating portion (24) being provided with
protruding rear and intermediate abutment members
(50, 54), the rear abutment member (50) being distal the
cutting portion (20) and the intermediate abutment
member (34) being located closer to the cutting portion
(20) than the rear abutment member (350), the rear abut-
ment member (50) having two rear abutment surfaces
(52) located symmetrically on either side of the longi-
tudinal plane of symmetry (P1), the intermediate abut-
ment member having two intermediate abutment sur-
faces (56) located symmetrically on either side of the
longitudinal plane of symmetry (P1), wherein:

the rake surface (26) and the intermediate abutment mem-
ber (54) are visible 1n a top view of the 1nsert; and

the front and rear abutment members (46, 50) are visible 1n
a bottom view of the insert.

17. The cutting 1nsert (16) according to claim 16; wherein:

the locating portion (24) has a dividing plane (P2) perpen-
dicular to the longitudinal plane of symmetry (P1);

the longitudinal axis (A) 1s formed at the intersection of the
dividing plane (P2) and the longitudinal plane of sym-
metry (P1);

the front and rear abutment members (46, 30) are located
on one side of the dividing plane (P2); and

the intermediate abutment member (54) 1s located on the
other side of the dividing plane (P2).
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18. A cutting tool comprising;:

an insert holder (14) having an insert pocket (18), the insert
pocket (18) comprising a supporting portion (38) and a
clamping portion (60), the supporting portion (38) hav-
ing a support member (68) comprising support surfaces
(78) and the clamping portion (60) comprising a socket
(70) extending rearwardly from the supporting portion
(58), the socket (70) having a socket wall (72); and

a cutting insert (16) removably retained 1n the insert pocket
(18), wherein:

the cutting 1nsert 1s 1n accordance with claim 16;

the front abutment surfaces (48) abut the support surfaces
(78); and

the locating portion (24) 1s located 1n the socket (70) with
the rear and intermediate abutment surfaces (52, 56)
abutting the socket wall (72).

19. The cutting tool according to claim 18, wherein:

the rear and intermediate abutment surfaces (52, 56) are
located on a common curved surface; and

the socket wall (72) generally matches in shape the com-
mon curved suriace.

20. The cutting tool according to claim 18, wherein:

the front abutment member (46) has a shape that 1s comple-
mentary to the shape of the support member (68).

21. The cutting tool according to claim 18, wherein:

the front abutment surfaces (48) are planar and form an
abutment angle (a) therebetween; and

the support surtaces (78) form an angle therebetween that
1s complementary to the abutment angle ().

22. The cutting tool according to claim 18, wherein:

at least a portion of the locating portion (24) 1s circumier-
entially surrounded by the socket wall (70).
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